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1	Introduction
This document presents a work plan for the RAN1, RAN2, RAN3 and RAN4 parts of the Rel-17 work item (WI) on support of reduced capability (“RedCap”) NR devices [1] taking into account the overall RAN meeting plan [2] and time unit (TU) allocations [3].
2	WI objective
Core part objective according to [1]:
	This WI has the following objectives: 
· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. 
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)
· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.
· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]
· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1] 
· Specify necessary updates of UE capabilities (38.306) and RRC parameters (38.331). [RAN2]
· Specify support for the following Extended DRX enhancements for RedCap UEs [RAN2, RAN3, RAN4]:
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10.24 s, without using PTW and PH, and with common design (e.g. common set of eDRX values) between RRC Inactive and Idle
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s; the details of mechanisms and feasibility regarding maximum length of the extended DRX cycles for RRC Inactive and Idle need to be checked by SA2, CT1 and/or RAN4.
· RAN2 to decide which Node(s) configure eDRX in RRC_Idle and RRC_Inactive.
· RRM relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected, considering the alternatives identified in the RedCap SI:
· Study until RAN#92e, and, if agreed, specify RRM measurement relaxation criteria (where, for RRC_Idle/Inactive the Rel-16 mechanism is the baseline, and for RRC_Connected the mechanism reuses the Rel-16 RRM relaxation criteria from RRC_Idle/Inactive so as to maximize the commonality with Idle/Inactive UEs) [RAN2]
· Enabling/disabling of RRM relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM relaxation.
· After RAN#92e, if agreed in RAN2, specify RRM measurement relaxation [RAN4]
· No RRM relaxations are specified for the serving cell. 
· Specify RAN4 core requirements for the above. 
Notes:
· Uplink coverage enhancement solutions specified in the NR Coverage Enhancement WI (NR_cov_enh) shall be assumed to be available also to RedCap UEs by default (with small modifications for RedCap UEs if found necessary). 
· Power saving enhancement solutions specified in the UE Power Saving Enhancements WI (NR_UE_pow_sav_enh) shall be assumed to be available also to RedCap UEs by default. 
· Rel-15 SSB bandwidth is reused and L1 changes minimized.
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs is to be ensured.
· This WI focuses on SA mode and single connectivity with operation in a single band at a time.



Performance part objective according to [1]:
	Specify necessary performance requirements, measurement accuracy requirements and test cases related to the above-mentioned enhancements and core requirements [RAN4].



[bookmark: _In-sequence_SDU_delivery]3	WI work plan
3.1	January 2021
RAN1#104 (2 TU)
· Initial discussion on RAN1 impacts from UE complexity reduction features
3.2	April 2021
RAN1#104bis (1 TU)
· Continue discussion on RAN1 impacts from UE complexity reduction features
· At this meeting, only a few selected features are treated (reduced UE bandwidth, reduced number of Rx branches, and duplex operation)
RAN2#113bis (0.5 TU)
· Extended DRX enhancements:
· Discuss and decide on details on LS to SA2/CT1.
· RRM relaxation for neighbouring cells:
· Further analysis and down-scoping of the solutions and/or applicable RRC states
3.3	May 2021
RAN1#105 (3 TU)
· Continue discussion on RAN1 impacts from UE complexity reduction features
· Initial discussion on RAN1 aspects of RAN2-led features for RedCap
· Including discussion on potential differentiation between non-RedCap UEs (with or without Rel-17 coverage enhancement) and Redcap UEs during initial access
RAN2#114 (1 TU)
· Definition of UE type including capabilities for identifying and constraining RedCap UEs:
· Start discussion on capabilities and RedCap type definition
· Functionality that will enable RedCap UEs to be explicitly identifiable:
· Start discussion on early indication in Msg1/Msg3/MsgA
· System information indication and access control mechanisms:
· Start discussion on stage-2 details of SI indication
· Extended DRX enhancements:
· Continue discussion on RAN2 aspects of extended DRX
· RRM relaxation for neighbouring cells:
· Finalize down-selection of the solutions and/or applicable RRC states for RAN#92
RAN4#99e RF core (0.25 TU)
· Discuss general RF specification impact on UE and BS
· Discuss RF specification structure related to the new RedCap UE type
RAN4#99e RD core (0.25 TU)
· Discuss and agree on the work plan
· Initial discussion on RRM impacts from UE complexity reduction features
3.4	August 2021
RAN1#106 (2 TU):
· Continue discussion on RAN1 impacts from UE complexity reduction features
· Continue discussion on RAN1 aspects of RAN2-led features for RedCap
RAN2#115 (1 TU)
· Continue discussion, start capturing stage-2 details in running CRs
· Continue discussion on extended DRX based on possible LS reply from SA2/CT1
· Continue discussion of the down selected RRM relaxation mechanisms for stationary devices
RAN3#113 (0.5 TU)
· Discussion on potential solutions and RAN3 impacts to support Extended DRX enhancements, taking RAN2 progress and the LS reply from SA2/CT1 into account
· Discussion on potential extensions to support RedCap UE identification (e.g. during context setup and paging process) over RAN3 interfaces
· Discussion on other RAN3 impacts related to RedCap UEs (if any)
· Start baseline CRs to capture the RAN3 impacts
RAN4#100e RF core (0.5 TU)
· Continue discussion on RF specification impact for UE
· Start to discuss CR based on agreed RF requirements
RAN4#100e RD core (1 TU)
· Continue discussion on RRM impacts from UE complexity reduction features:
· Identify potential simulation work
· Initial discussions on simulation assumptions
3.5	October 2021
RAN1#106bis (2 TU)
· Continue discussion on RAN1 impacts from UE complexity reduction features
· Continue discussion on RAN1 aspects of RAN2-led features for RedCap
3.6	November 2021
RAN1#107 (2 TU)
· Finalize discussion on RAN1 impacts from UE complexity reduction features
· Finalize discussion on RAN1 aspects of RAN2-led features for RedCap
· Provide RAN1 input to RAN2 work on UE capabilities and RRC configuration parameters
RAN2#116 (1 TU)
· Finalize stage-2 aspects and start discussing stage-3 details
· Start discussing stage-3 details on necessary updates to UE capabilities in TS 38.306 and TS 38.331 (if not started earlier)
RAN3#114 (0.5 TU)
· Continue the discussion on RAN3 impacts for Extended DRX support and identification of RedCap UEs, and other topics (if any)
· Update baseline CRs according to the discussion
RAN4#101 RF core (0.5 TU)
· Continue discussion on RF specification impact for UE
· Continue to discuss CR based on agreed RF requirements
RAN4#101 RD core (1 TU)
· Continue discussion on RRM impacts from UE complexity reduction features
· Discuss and align the simulation results, and update simulation assumptions (if needed)
· Specification impact analysis and initial discussions on CRs
3.7	January 2022
RAN2#116bis (1 TU)
· Continue discussing stage-3 details and CRs
RAN3#114bis (0.5 TU)
· Continue the discussion on RAN3 impacts for Extended DRX support and identification of RedCap UEs, and other topics (if any)
· Update baseline CRs according to the discussion
RAN4#101bis RF core (0.5 TU)
· Continue to discuss CR based on agreed RF requirements
RAN4#101bis RD core (1 TU)
· Continue discussion on RRM impacts from UE complexity reduction features
· Discuss and align the results
· Discuss draft CRs
RAN4#101bis RD perf (0.25 TU)
· Initial discussions on demodulation work including time plan (details will be shared later)
3.8	February 2022
RAN2#117 (1 TU)
· Finalization of stage-3 details and CRs
RAN3#115 (0.5 TU)
· Finalizing the RAN3 discussion and updating the baseline CRs
RAN4#102 RF core (0.5 TU)
· Finalization of CR
RAN4#102 RD core (1 TU)
· Continue discussion on RRM impacts from UE complexity reduction features
· Discuss and align the results
· Agree on the CRs for the core part
RAN4#102 RD perf (0.5 TU)
· Continue the demodulation work
· Initial discussions on RRM performance work
3.9	Beyond March 2022
The WI work plan for the RAN4 performance part work beyond March 2022 will be provided at a later meeting.
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